The rheumatoid factor response in the etiology of mixed cryoglobulins associated with hepatitis C virus infection.
Studies of mixed cryoglobulins (MC) from patients infected with hepatitis C virus (HCV) show that the principal constituents in cryoprecipitate are IgM rheumatoid factors (RF), polyclonal IgG anti-HCV antibodies, and HCV RNA. The HCV-induced RF response is biased to produce IgM RF encoded by a restricted set of Ig V genes, predominantly the VH/VL gene pair 51p1/kv325. The propensity of such IgM RF to cryoprecipitate is likely a coincidental property of their V region sequences, but the clinical effect of this bias is increased by the persistence of circulating HCV-IgG immune complexes. These complexes might induce production of cryoprecipitable IgM RF and furnish multi-molecular structures that favor binding by cryoprecipitable IgM RF. The V gene sequences of HCV-induced IgM RF have features seen in other RF responses, suggesting a common immunological mechanism that is independent of HCV. B cell proliferation is probably enhanced by HCV-specific properties, however, including the ability of HCV proteins to bind to CD81 on the B cell surface, and to influence intracellular regulatory functions following viral entry into B cells. The V gene bias in HCV-induced RF is most apparent among the B cells in monoclonal expansions responsible for type II cryoglobulins, but it might originate early the polyclonal RF response, before MC are detectable. Monoclonal B cell expansions and lymphomatoid bone marrow infiltrates in HCV+ patients predominantly involve CD5-negative IgM RF B cells. Non-RF B cells can also be expanded, including producers of IgG1 and IgG3 that are likely anti-HCV antibodies. The initial site of B cell clonal expansion may be in the liver, where lymphoid aggregates are abundant and RF are produced. Sorting out how MC formation is influenced by properties that are inherent to the RF response, or specific to HCV infection, will be a challenge to future HCV research.